Short- and long-term alterations of mitochondrial morphology, dynamics and mtDNA after transient oxidative stress.
Cells are exposed during their life span to fluctuating levels of reactive oxygen species (ROS). To investigate the effects of a single ROS boost in vitro, human endothelial cells (HUVEC) were treated with one short-term dose of hydrogen peroxide. This treatment resulted in a short, dose-dependent ROS peak that caused transient changes in the mitochondrial morphology and fine structure, in the frequency of mitochondrial fission and fusion and in the mRNA levels of distinct fission and fusion factors. Treatment with a higher dose induced prolonged mtDNA damage; these cells exhibited a significantly shortened replicative lifespan, indicating dose-dependent effects of oxidative stress on mitochondria.